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To select woodlands for sampling, all woodlands that were separated by less than 25 m from the edges 152 were first grouped as a single unique woodland area. As a result, 143 woodland and forest habitats 153 (woodlands smaller than forests) were identified in the Armorique ZA. The average forest patch size is 2 154 ha. To minimize the size and edge effects on the response variables characterizing bird community, 155 homogeneous woodland sample selection was conducted [woodland size ranged from 1 ha to 8 ha, with 156 woodland compactness [perimeter (m) /size (m 2 )] being set below the median (i.e., 0.04)]. Twenty-five 157 woodlands (Fig. 1) were selected based on their naturalness and forest management homogeneity, which 158 was confirmed through preliminary winter fieldwork. Habitat descriptors of the 25 selected woodlands 159 were recorded, including descriptions of their age, canopy cover, and tree species richness. Woodland age 160 was determined from ancient land cover maps (1862) and orthophotography in 1952, 1974, 1985, 1996, 
161
and 2004. We measured canopy cover and tree species richness in six 14×5 m squares placed in the core
162
(3) and edges (3) of each woodland. Woodland core was defined as the central area 25 m from the edge 163 (trees with diameter at the breast height greater than 10 cm). It was not possible to consider other habitat 164 descriptors linked to forest management in the woodlands after telephone interviews with the owners, 165 because of lack of data precision (all of the sampled woodlands were private, and managed to obtain 166 firewood).
167
According to Fischer and Lindenmayer (2006) different conceptual landscape models can be applied to 168 explain wildlife distributions (e.g., the fragmentation and the continuum model). The conceptual 169 landscape model adopted for studying the bird community dwelling in woodlands of the agriculture-170 dominated landscape in NE Brittany was the fragmentation model. The fragmentation model assumes 171 
189
we assume that our protocol did not induce an excessive edge effect bias to estimate abundance and the 190 compositional indices of the woodland bird communities from the smallest to the largest patches because 191 woodland core and edges were well covered by the point count surface in all the cases, and particularly 192 considering that woodlands were visited 3 times during the breeding season (April, May and June).
193
The species that were selected for analysis in this study were those that were characteristic of the 194 woodlands in the region. Consequently, we excluded Pica pica, Columba oenas, and raptors (Buteo 195 buteo) from the analysis. Pica pica is a farmland species rarely nesting inside woodlands, and Columba 196 oenas is extremely rare in wood patches of our study area, recording only one case of presence without 197 certainty of nesting. We remove Buteo buteo from data as its detection was more random than most of the 198 singing passerine species and because the species often leaves wood patches at observers' arrival. (Table 2 ). In addition, the interaction between landscape connectivity and woodland size was 
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In the 25 sampled woodlands, 30 bird species were recorded. On average, the sampled woodlands 319 contained 15.48 bird species, with a mean abundance of 25.1 ( Table 2 ). The bird species assemblages of 320 the sampled woodlands also had highly similar species composition and proportional species composition 321 (average values of 0.86 and 0.88, respectively) ( 
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Greater variability was obtained in the patch-level connectivity metric that did not take matrix resistance 329 into account compared to that using the effective distances among woodlands and forests of the 330 Armorique ZA (Fig. 4 ). This result was consistent across the two spatial extents that were considered (3 331 and 5 km). Connectivity values tended to be greater for the smallest spatial extent (i.e., 3 km). Similar 332 patterns were observed in the sampled woodlands (n = 25; Table 2 ). For the sampled woodlands, we 333 recorded similar connectivity measurements depending on the type of spatial resolution (2 and 10 m) and 334 the type of graph (complete graph and minimum planar graph) (Wilcoxon test, p > 0.05). However, we 335 demonstrated that spatial extent and the type of interpatch distance (Euclidean or effective) had a 336 significant effect (Wilcoxon test, p ≤ 0.05; results not shown).
337
The models of species richness and composition similarity were not significant (p > 0.05), whereas the 338 models of proportional similarity and abundance were significant. The modeling of proportional 339 similarity improved when the permeability of the agricultural matrix was taken into account in the 340 connectivity assessment, because all of the best regression models according to AICc were those that 341 considered effective distances, rather than Euclidean distances (Table 3 ). In the best regression models 342 (∆AICc ≤ 2) for similarity in the proportion of bird species composition (proportional similarity), about 343 20% of the variability was explained (adjusted-R 2 , Table 3 ). These models indicated that woodland size 344 and connectivity accounting for matrix permeability had a similar influence on proportional similarity; 345 woodland size positively influenced proportional similarity, whereas connectivity negatively influenced 346 proportional similarity (Table 3 ). According to the best regression model (∆AICc = 0), when woodland 347 size remained constant, one unit increment in connectivity (CEf2m3km) decreased proportional similarity 348 by 0.29 units, whereas 1 ha woodland increased proportional similarity by 0.007 units (Fig. 5) . The model 349 predicting species abundance had a determination coefficient of 0.18 (p = 0.02), and showed that bird 350 abundance was only positively associated with woodland size (p = 0.02) ( Table 3) 
458
Our results also showed that computing connectivity through maximum probability indices, such as dF* , 459 could be accelerated by using minimum planar graphs (Fall et al. 2007 ). For the sampled woodlands, the 460 different spatial extents in the connectivity assessment did not affect the modeling of the response 461 variables. This finding might be partly due to a much larger extent than the study area being taken into 462 account from the onset of the connectivity assessment, as recommended by Pascual-Hortal and Saura 463 (2007) . In any case, the spatial grain, which largely reduces the computational times required for 464 connectivity assessments, had an effect with respect to the modelling approach and the magnitude of 465 connectivity among the woodlands and forests in the study area (but see Pascual-Hortal and Saura 2007).
467

Conclusions
468
Identifying how landscape connectivity affects wildlife communities is a major concern, particularly with 469 respect to global change, requiring the development of research strategies that obtain robust inferences. In 470 this study, we demonstrated that connectivity assessment through graph-based methodologies that allow 471 the ecological traits of species to be taken into account (e.g., habitat preferences and dispersal capacities) 869  870  871  872  873  874  875  876  877  878  879  880  881  882  883  884  885  886  887  888  889  890  891  892  893  894 
